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THE NUMBER OF DEATHS IN US
hospitals that are reportedly
due to medical errors is dis-
turbingly high. A recent Insti-

tute of Medicine report quoted rates es-
timating that medical errors kill
between 44000 and 98000 people a
year in US hospitals.1 These widely
quoted statistics have helped create ini-
tiatives directed at patient safety
throughout the United States. The num-
bers are undeniably startling; they sug-
gest that more Americans are killed in
US hospitals every 6 months than died
in the entire Vietnam War, and some
have compared the alleged rate to 3 fully
loaded jumbo jets crashing every other
day.2 Widely disseminated quotes in-
clude, “medical mistakes kill 180000
people a year in US hospitals”3 and
“medical errors may be the 5th lead-
ing cause of death.”4 If these infer-
ences are correct, the health care sys-
tem is a public health menace of
epidemic proportions.

These statistics are generally based
on peer review using structured im-
plicit review instruments. Physicians are
trained to review hospital medical re-
cords and give their opinion on the oc-
currence of adverse events and the qual-
ity of hospital care and its impact on
patient outcomes. Although the word-
ing of the question used to assess hos-
pital deaths has differed somewhat
among studies, the studies have pro-

duced very similar conclusions. Per-
haps the most often quoted study is the
Harvard Medical Practice Study, which
assessed negligence related to adverse
events, including deaths, in New York.5

However, several other studies have
asked whether deaths would have

been preventable by optimal quality
of care1,6-9 and have found similar
results.
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Context Studies using physician implicit review have suggested that the number of
deaths due to medical errors in US hospitals is extremely high. However, some have
questioned the validity of these estimates.

Objective To examine the reliability of reviewer ratings of medical error and the im-
plications of a death described as “preventable by better care” in terms of the prob-
ability of immediate and short-term survival if care had been optimal.

Design Retrospective implicit review of medical records from 1995-1996.

Setting and Participants Fourteen board-certified, trained internists used a pre-
viously tested structured implicit review instrument to conduct 383 reviews of 111 hos-
pital deaths at 7 Department of Veterans Affairs medical centers, oversampling for
markers previously found to be associated with high rates of preventable deaths. Pa-
tients considered terminally ill who received comfort care only were excluded.

Main Outcome Measures Reviewer estimates of whether deaths could have been
prevented by optimal care (rated on a 5-point scale) and of the probability that pa-
tients would have lived to discharge or for 3 months or more if care had been optimal
(rated from 0%-100%).

Results Similar topreviousstudies,almostaquarter (22.7%)ofactive-carepatientdeaths
were rated as at least possibly preventable by optimal care, with 6.0% rated as probably
or definitely preventable. Interrater reliability for these ratings was also similar to previous
studies (0.34 for 2 reviewers). The reviewers’ estimates of the percentage of patients who
would have left the hospital alive had optimal care been provided was 6.0% (95% con-
fidence interval [CI], 3.4%-8.6%).However, after considering3-monthprognosis andad-
justing for the variability and skewness of reviewers’ ratings, clinicians estimated that only
0.5% (95% CI, 0.3%-0.7%) of patients who died would have lived 3 months or more in
good cognitive health if care had been optimal, representing roughly 1 patient per 10000
admissions to the study hospitals.

Conclusions Medical errors are a major concern regardless of patients’ life expect-
ancies, but our study suggests that previous interpretations of medical error statistics
are probably misleading. Our data place the estimates of preventable deaths in con-
text, pointing out the limitations of this means of identifying medical errors and as-
sessing their potential implications for patient outcomes.
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In an exchange about the validity of
these estimates,10,11 McDonald et al ar-
gued on theoretical grounds that these
statistics are likely overestimates. They
were particularly concerned about the
lack of consideration of the expected
risk of death in the absence of the medi-
cal error. Indeed, these statistics have
often been quoted without regard to
cautions by the authors of the original
reports, who note that physician re-
viewers do not believe necessarily that
100% of these deaths would be pre-
vented if care were optimal.12 So, the
questions remain: when a reviewer clas-
sifies a death as definitely or probably
preventable or due to medical errors,
is there a 90% chance or a 10% chance
that a death would have actually been
prevented if care had been optimal?
How long would patients have lived if
care had been optimal? How does the
interrater reliability of reviewers’ rat-
ings affect these estimates? To exam-
ine these questions, we trained physi-
cian reviewers to assess medical records
and identify medical errors docu-
mented in the care of patients who died
at 7 Department of Veterans Affairs

(VA) medical centers and asked review-
ers to estimate the probability that these
deaths could have been prevented by
optimal medical care.

METHODS
A total of 4198 patients died at the 7 VA
medical centers from 1995 to 1996 and
were identified through a uniform hos-
pital discharge data set. Cases with hos-
pital-acquired renal failure, hyperkale-
mia, hypokalemia, hyponatremia, or
digoxin toxicity were identified through
the computerized laboratory system at
each facility and were oversampled (rep-
resenting 101 deaths [56%; FIGURE]),
since previous research and a pilot study
suggested that fluid and electrolyte ab-
normalities and drug toxicities have a
higher rate of preventable death.1,7,8 Ran-
dom selection of these cases was strati-
fied by hospital. A total of 201 cases were
sampled and 179 (89%) were available
for review. Initial screening was done by
one of us (T.P.H.) and excluded 66
(37%) of the 179 patients who had died
because they had been admitted for end-
of-life comfort care. Of the 113 cases re-
viewed, 2 were excluded from analyses
because it was unclear if death oc-
curred during the acute inpatient stay.
Study facilities ranged from those that
had very close university affiliations to
those that had no or only a loose uni-
versity affiliation and ranged in size from
about 3000 admissions per year to more
than 13000 admissions per year.

Fourteen board-certified internists
with extensive experience in inpatient
medicine were trained in the use of the
implicit review instrument, reviewed
sample charts, and discussed these re-
views. After training established that the
reviewers understood the review instru-
ment and that disagreements were based
on differences in opinion, not differ-
ences in understanding of the review in-
strument or overlooking information
available in the chart, reviewers were al-
lowed to review actual study charts.

Reviewers were blinded to the study
question addressed in this article and
which charts were selected for dupli-
cate, independent review. Individual re-
viewers never reviewed the same chart

twice and reviewers never reviewed
charts of patients they had cared for. All
charts were assigned to reviewers in a
systematic fashion, with reviewers and
those assigning charts blinded to re-
sults from previous reviews. Evidence
of unbiased chart assignment includes
no evidence of a substantial reviewer
or temporal effect (meaning that aver-
age ratings of preventability did not sig-
nificantly vary by individual reviewer
or whether a review occurred earlier or
later in the study period). The sample
consisted of 383 reviews of 111 cases
with 62 cases undergoing duplicate re-
view, of which 33 had 2 reviews, 6 had
3 to 4 reviews, 8 had 7 to 8 reviews, 11
had 11 to 12 reviews, and 4 had 14 re-
views. Of these, 35 cases had under-
gone duplicate review as part of a larger
study on interrater reliability.13

The review instrument has been de-
scribed previously6 and is summarized
briefly herein. In structured implicit re-
view, reviewers are asked a series of ques-
tions about specific aspects of care, such
as “the timeliness of diagnostic evalua-
tion for presenting problem(s)”. Near the
end of the review, the reviewers for our
study were asked, “Was the patient’s
death preventable by better quality of
care?” and, in a separate question, were
asked to rate the “overall quality of medi-
cal care.” The structured approach fo-
cuses the reviewer on different aspects
of care and is believed to make the re-
views more valid and reliable.5,6,8,9,14-18

The question on preventable death was
rated on a 5-point scale (1=definitely;
2=probably; 3=uncertain; 4=probably
not; 5=definitely not). The reviewers
were also asked, “What do you esti-
mate the likelihood of the prevention of
death to be if care had been optimal?”
rated from 0% to 100%. They were also
asked to rate the probability, if care had
been optimal, of the patient having left
the hospital alive and having lived 3
months or more, and to estimate the
probability that the patient would have
had “good physical functioning” and
“good cognitive functioning.” The re-
viewers were told that good function-
ing corresponded to a level of function
that would “allow a reasonable quality

Figure. Patient Deaths Selected for Review

1394 Admissions
in 1994-1995
With Selected

Hospital-Acquired
Laboratory Abnormality

123 525 Admissions
in 1994-1995

Without Selected
Hospital-Acquired

Laboratory Abnormality

111 Active-Care 
In-Hospital

Deaths

101 Deaths Randomly
Sampled and Screened

78 Deaths Randomly
Sampled and Screened

179 Total Deaths
Randomly Sampled

and Screened

68
Ineligible∗

422 In-Hospital Deaths 3756 In-Hospital Deaths

Patients with hospital-acquired digoxin toxicity, hyper-
kalemia, hypokalemia, hyponatremia, and renal fail-
ure were oversampled. Asterisk indicates 68 cases were
determined to be ineligible because patients were ad-
mitted for comfort care (n=66) or it was unclear whether
death had occurred during the acute hospital stay (n=2).
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of life and meaningful social function-
ing.” Reviewers were instructed, when
assessing “better” or “optimal” care, not
to use hindsight to second-guess reason-
able clinical judgments but to focus on
care that fallsbelowstandardof care.Fur-
thermore, they were instructed not to be
concerned about who was at fault or
whether other aspects of care were good
and were told that system errors, in
which no single individual was at fault,
should still be rated as errors.

Statistical Analysis
The reliability of reviewer ratings (ie,
interrater reliability) was assessed by the
intraclass correlation coefficient, de-
rived from the within- and between-
group variation in the hierarchical
analyses.13,19,20 The hierarchical model
accounted for the unbalanced design
(not all reviewers had reviewed all
charts) and for the clustering of re-
views by patient.13,19,20 Rather than try
to “resolve” disagreements by discus-
sion, which previous research sug-
gests is a flawed approach,13 we exam-
ined the pattern of disagreements. The
estimated number of preventable deaths
was obtained by a weighted sum of each
reviewer’s estimate of survival to hos-
pital discharge. The weights account for
the number of reviews per patient and
the sampling probabilities of each case.
The SEs were adjusted for the cluster-
ing of reviews by patient. These analy-
ses and the 95% confidence intervals
(CIs) reflect the statistical power of our
overall sampling frame, including the
stratified random sampling of charts,
the number of total charts reviewed, the
number of charts that had duplicate re-
views, and the total number of dupli-
cate reviews. For all estimates of rates
at the 7 hospitals, sampling weights
were used to correct estimates for over-
sampling cases with hospital-acquired
laboratory abnormalities and by hos-
pital (Figure), although unadjusted data
are also reported for the main results.

We conducted a Monte Carlo simu-
lation of the effect of interrater reliabil-
ity on estimates of the preventability of
deaths. We estimated the expected mean
and median reviewer estimates of pre-

ventability, simulating 100 reviewers per
case by drawing repeatedly from the dis-
tribution of all estimated parameters in
the random-effects hierarchical model
used to estimate interrater reliability. The
log odds of the reviewer estimates of pre-
ventability were normally distributed.
Further details of the simulation are
available from the authors. Analyses
were conducted using Stata version 7.0
(Stata Corp, College Station, Tex) and
MLwin version 1.02.002 (Multilevel
Models Project, Institute of Education,
London, England).

RESULTS
Characteristics of the patients who died
in the hospital and were included in this
study are shown in TABLE 1. The mean
patient age at the time of death was 69
years but varied widely (SD, 11 years;
range, 32-95 years). Although 67.6%
of patients (n = 75) had a do-not-
resuscitate order at the time of death,
only 13.5% had one within the first 2
days of admission.

Among the 383 reviews of the 111
deaths, overall care was rated as sub-
standard in 7.0% of reviews and 6.0%
of deaths. Care was rated as borderline
in an additional 14.1% of reviews and
10.2% of deaths. Deaths were rated as
having at least uncertain or possible pre-
ventability in 25.6% of reviews and
22.7% of deaths. Deaths were rated as
definitely or probably preventable in
8.6% of reviews and 6.0% of deaths.
These rates of reported quality and pre-
ventable deaths are similar to those
found in previous reports.5-7,9,13,15 The in-
terrater reliability of ratings of whether
deaths were related to errors was also
similar to previous studies (intraclass
correlation coefficient=0.34 for 2 re-
viewers compared with 0.24 in the Har-
vard Medical Practice Study).5,9,13,14,22

Although our study found an inter-
rater reliability that is comparable with
or better than that in most previous re-
ports, it is not high. If one reviewer rated
a death as definitely or probably prevent-
able, the probability that the next re-
viewer would rate that case as defi-
nitely not preventable (18%) was actually
slightly higher than the probability that

the second reviewer would agree with the
first (16%). (The probability that the next
reviewer would rate the death as possi-
bly preventable was 18%.) TABLE 2
shows the expected mean and median
ratings of simulated reviewers for the 111
cases, produced by Monte Carlo simu-
lation. Several results should be noted.
First, the average rating of the probabil-
ity of the patient leaving the hospital alive
given optimal care did not differ sub-
stantially by quartile of preventability (es-
timated mean predicted preventability in
the highest quartile of patients, 8.3%, and
in the lowest quartile, 3.9%). Second, the
mean estimates of preventable deaths
were heavily influenced by outlier opin-
ions of reviewers who believed that a ma-
jor error had occurred, creating skew-
ness, as shown by the median estimate
of preventability being much lower than
the mean estimate. For example, for
the quartile of deaths with the highest
preventability ratings, the median simu-
lated reviewer would rate the probabil-
ity of preventability as being only 2.2%,
whereas the mean rating of 8.3% prob-
ability is heavily influenced by the 13.9%
of reviewers who felt that optimal care
had a greater than 50% chance of pre-
venting the death (Table 2). Finally, even
cases that were rated as having the low-
est preventability still had some aspects
of care that were rated as problematic by
many reviewers. For example, for deaths
in the lowest quartile of estimated pre-
ventability, the simulated mean rating

Table 1. Characteristics of Active-Care
Patients Who Died in the Hospital (n = 111)*

Age, mean (SD), y 69 (11)
Male, No. (%) 110 (99)
Hospital length of stay, median

(interquartile range), d
10 (4-24)

Admission source, No. (%)
Home/relatives/friends 74 (66.7)
Assisted living 12 (10.8)
Other/uncertain 25 (22.5)

Do-not-resuscitate order within
1-2 d of admission, No. (%)

15 (13.5)

Major diagnostic category, No. (%)
Circulatory DRG 34 (30.6)
Respiratory DRG 31 (27.9)
Digestive DRG 17 (15.3)
Other 29 (26.1)

Major surgical procedure, No. (%) 36 (32.4)

*Overall mortality rate at study hospitals was 3.4%, com-
parable with the 3.5% mortality rate found for adults aged
30 years or older in the National Discharge Survey in
1996.21 DRG indicates diagnosis related group.
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was that optimal care would have a 3.9%
probability of preventing death and 5.5%
of reviewers thought that optimal care
would have reduced the chance of death
by more than 50%. These findings sug-
gest that given enough reviewers, al-
most all active-care deaths would have
some reviewers who believe that an er-
ror caused the death, but they would usu-
ally represent an outlier opinion.

TABLE 3 demonstrates the impact of
adjusting for various sources of poten-
tial error in estimating preventable
deaths. While 22.7% of deaths re-
viewed (unweighted, unadjusted esti-
mate [SD], 20.2% [21%]) were esti-
mated as being at least possibly
preventable by optimal care, the mean
reviewer estimate (for all cases) was that
optimal care would have resulted in

only 6.0% of patients leaving the hos-
pital alive (unweighted, unadjusted es-
timate [SD], 6.4% [14%]; Table 3). The
estimate was lower when discharge
from the hospital was taken into ac-
count because when reviewers rated a
case as at least possibly preventable,
these same reviewers reported, on av-
erage, that there was only a 20% (95%
CI, 12%-27%) chance that these pa-
tients would have left the hospital alive
if care had been optimal (unweighted,
unadjusted estimate (SD), 20% [21%]).
Even when the analysis was limited to
only those cases rated as definitely or
probably preventable, the mean re-
viewer estimate of the likelihood that
these patients would have left the hos-
pital alive given optimal care was 43%
(95% CI, 35%-51%; unweighted, un-

adjusted estimate [SD], 39% [24%]).
Therefore, when a reviewer rated a
death as “preventable,” that physician
reviewer believed that optimal care
would have prevented the death and
the patient would have survived to
discharge less than half of the time.

Table 3 also shows the effect of ad-
justing the overall estimates for the vari-
ability and skewness in reviewer rat-
ings. Using the estimated median rating,
rather than the mean, to adjust for the
reliability and skewness of reviewer rat-
ings reduces the estimate that the death
could have been prevented from 6.0%
to 1.3%. Finally, past studies have not
considered the underlying prognosis
and health of the patients who died. Re-
viewers estimated that only about one
third of the patients judged to survive
to discharge with optimal care would
have been expected to live 3 months or
longer in good cognitive health, or 0.5%
of all deaths (Table 3). This would sug-
gest, based on these physician re-
views, that optimal care at the study
hospitals would result in roughly 1 ad-
ditional patient of every 10000 admis-
sions living 3 months or more in good
cognitive health.

COMMENT
Studies using implicit review to esti-
mate the impact of medical errors on
hospital deaths have been widely
quoted and have generated national
policy proposals and debate. Our re-
viewers estimated similar numbers of
preventable deaths as that of previous
studies, including rating almost a quar-
ter of hospital deaths as at least possi-
bly preventable.5-7,9,15,23 However, this
is the first study to our knowledge to
question reviewers about the likeli-
hood of death in the absence of the er-
ror, to examine the patients’ underly-
ing short-term prognosis, and to
consider the effect of variability in re-
viewers’ ratings on these estimates.

As pred ic ted on theore t i ca l
grounds,10-12,24 many deaths report-
edly due to medical errors occur at the
end of life or in critically ill patients in
whom death was the most likely out-
come, either during that hospitaliza-

Table 3. Reviewers’ Estimates of Patient Prognosis and Probability That Death Was
Preventable by Optimal Care

Active-Care Deaths
Estimated as Preventable, %
(95% Confidence Interval)*

Preventable Deaths
per 10 000 Admissions†

Rated as at least possibly
preventable (unadjusted)

22.7 (13.5-31.8)‡ 23-61

Adjusted for probability of leaving
the hospital alive

6.0 (3.4-8.6)§ 6-16

Adjusted for probability of leaving
the hospital and

Reliability and skewness
of reviews

1.3 (1.0-1.5) 2-3

Reliability and probability
of living $3 mo in
good cognitive health

0.5 (0.3-0.7) 0.5-1.4

*Estimates are based on 383 physician implicit reviews of 111 active-care deaths.
†Estimates are based on the overall mortality rate at study hospitals, the percentage of deaths that received active

care, and the 95% confidence intervals of the preventable death estimates.
‡Unweighted results showed that 98 (25.6%) of 383 reviews rated death as at least possibly preventable.
§Unweighted result was 6.4% (SD, 14%).

Table 2. Influence of Interrater Reliability and Skewness on Estimates of Preventability
of Death*

Patient Quartiles of
Estimated Preventability

Stimulated Average Reviewer Report of Probability That
Patient Would Have Left Hospital Alive With Optimal Care

Estimated
Mean, %

Estimated
Median, %

% of Reviewers Who
Rated Preventability

as $50%

Quartile 1 (25% of cases
with lowest predicted
preventability)

3.9 0.7 5.5

Quartile 2 4.9 1.0 8.3

Quartile 3 6.2 1.4 10.3

Quartile 4 (25% of cases
with highest predicted
preventability)

8.3 2.2 13.9

*Estimates are based on a Monte Carlo simulation using the level of reliability found in the hierarchical regression of
383 physician implicit reviews of 111 active-care deaths. This simulation gives the estimated results, based on the
observed reliability, if 100 reviewers had reviewed each case.
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tion or in the coming months, regard-
less of the care received. However, this
was not the only—or even the largest—
source of potential overestimation. Pre-
viously, most have framed ratings of
preventable deaths as a phenomenon in
which a small but palpable number of
deaths have clear errors that are being
reliably rated as causing death. Our re-
sults suggest that this view is incor-
rect—that if many reviewers evaluate
charts for preventable deaths, in most
cases some reviewers will strongly be-
lieve that death could have been avoided
by different care; however, most of the
“errors” identified in implicit chart re-
view appear to represent outlier opin-
ions in cases in which the median re-
viewer believed either that an error did
not occur or that it had little or no
effect on the outcome.

These results do not suggest that medi-
cal errors are unimportant. Simply be-
cause implicit review suggests that er-
rors may rarely result in preventable
deaths does not excuse mistakes or sug-
gest that they are inconsequential. First,
we only evaluated the fatal complica-
tions; morbidity due to medical errors
and the resultant costs are undoubtedly
manyfold greater than the number of pre-
ventable deaths.1,5,11,23 Second, this study
did not evaluate errors after hospital dis-
charge or in the outpatient setting, and
many hospital errors are likely uniden-
tifiable in the medical record.11 Third,
whether errors warrant systems changes
should not be based on the overall im-
pact of all errors but, rather, on a care-
ful examination of specific errors and the
effectiveness and costs of a policy di-
rected at error prevention. There are
other reasons to be cautious in interpret-
ing our study’s results. These VA hospi-
tals cannot be assumed to be represen-
tative of US hospitals in general. If these
hospitals cared for sicker patients or have
better-than-average quality and patient
care, the number of preventable deaths
could be underestimated. Although the
overall mortality rates and the prevent-
able death rate estimates are very simi-
lar to those in previous studies, VA hos-
pitals do tend to care for sicker and older
patients, and this could have affected our

results related to short-term survival.
However, this would not affect the ad-
justment of estimates for reviewer reli-
ability and skewness, and it was this
source of overestimation that had the
largest effect on the preventable death es-
timates in our study (Table 3).

Although our study helps clarify some
issues regarding medical errors, whether
physician reviewers can accurately make
such assessments from the medical rec-
ord remains uncertain. Our study uses
the same basic methods as previous stud-
ies, structured implicit review, and sug-
gests that if this is accepted as a valid way
of addressing this issue, statistics taken
from previous studies1 are probably over-
estimated. We agree with investiga-
tors10,12,24 who note that we must be very
cautious in making causal assertions
from retrospective reviews. However, we
are not confident that currently avail-
able instruments to adjust for severity
of illness are adequate to assess the over-
all impact of medical errors on out-
comes (although severity adjustment
and rigorous methods may help pro-
duce estimates for specific processes of
care).8 Given the complexity of hospi-
tal care, in the foreseeable future im-
plicit review may be the best source of
estimating the overall impact of errors.

Implicit review could underestimate
medical errors. Reviewers may be reluc-
tant to second-guess the care of fellow
clinicians, and many errors may not be
documented in the medical record or
identifiable by chart review.11,25,26 Our
study also may overestimate the conse-
quences of medical errors. First, al-
though we instructed our reviewers to
not second-guess reasonable clinical
judgments, hindsight bias is part of hu-
man nature27 and empirical evidence ex-
ists that this occurs in physician im-
plicit review.28 Unlike the clinicians who
cared for these patients, our chart re-
viewers had the advantage of knowing
the final diagnoses and outcomes. Chart
reviewers may consciously or subcon-
sciously allow this privileged knowl-
edge to result in second-guessing rea-
sonable decisions and inflate the true
merits of alternative choices and deci-
sions. Another possible bias for review-

ers’ estimates is that physicians tend to
overestimate how long sick patients
will live, often dramatically so.29-33 Al-
though the previous studies were con-
ducted on physicians who were provid-
ing care to the patients,29-33 if our chart
reviewers, who did not know the pa-
tients, similarly overestimated the prob-
ability of short-term survival, this would
result in further overestimation of the
impact of optimal care on truly prevent-
able deaths.

The statistics on preventable deaths
have captured the public’s attention and,
to the extent that the current patient
safety initiative fosters an efficient and
effective approach to error reduction, it
has great promise to improve the health
care system and produce positive out-
comes. However, as demonstrated by
this study, the statistics that brought
much of this attention do not support
the tenet that hospitals are unsafe for pa-
tients, as some interpretations of these
statistics have suggested. Furthermore,
while some well-publicized cases1 have
been patients with long life expectan-
cies, if our results can be generalized to
other hospitals, they suggest that most
of the cases that make up the dramatic
statistics occur in substantially differ-
ent situations. While deaths due to medi-
cal errors are still extremely important
even when patients have very short life
expectancies, the correct understand-
ing of these errors may differ substan-
tially from how they have been pub-
licly portrayed to date.

Our study also suggests that finding
patterns of care that result in truly pre-
ventable deaths may prove more diffi-
cult than previously believed. It is some-
times implied that the egregious errors
that make the media headlines (like un-
intentionally amputating the wrong leg)
are representative of the types of errors
found in implicit review studies. If that
were true, the interrater reliability of im-
plicit review should be much greater
than 0.25 for 2 reviewers. In all general
medical and surgical chart review stud-
ies to date,5-7,9,13-15 reviewers have had a
difficult time agreeing on whether an er-
ror caused an adverse event or even on
whether something was an error at all.
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Reviewer agreement is usually even
worse when specific processes of care are
evaluated (as opposed to overall care)6

and attempts at improving the true re-
liability of implicit review by discus-
sion between reviewers have been un-
successful.13 Under such circumstances,
finding patterns can prove difficult, and
trying to fix problems in complex set-
tings using hindsight and anecdotes can
lead to changes that may increase, not
decrease, errors.34,35 Finally, these re-
sults have direct implications for using
risk-adjusted hospital mortality rates to
assess hospital quality. Past research sug-
gests that the correlation between rat-
ings of “preventable deaths” and actual
prevention of deaths would have to be
very high for disease-specific hospital
mortality rates to be an accurate mea-
sure of hospital quality.36

In conclusion, we found that our phy-
sician reviewers often reported medical

errors and frequently reported deaths as
being preventable by better care (at a rate
similar to previous studies). However, 3
caveats were identified that have impli-
cations for preventable deaths: (1) the
probability that the error actually caused
the death was often considered to be low;
(2) reviewer assessment of errors had
poor reliability and was usually skewed;
and (3) the underlying short-term prog-
nosis of the person who died was often
judged to be very limited. Medical er-
rors are undoubtedly common and con-
tribute to many adverse outcomes. How-
ever, if our results can be generalized to
other hospitals, the statistics on deaths
due to medical errors do not accurately
reflect the view of most physician chart
reviewers. Our results suggest that these
statistics areprobablyunreliableandhave
substantially different implications than
has been implied in the media and oth-
ers. Most importantly, this study dem-

onstrates the limitations of this means of
identifyingerrors andhighlights that cau-
tion is warranted when establishing
causal relationships between errors and
patient outcomes.
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